Implementing ITIL - service support in the infrastructure and service unit of CICT, UTM by Ayat, Masarat
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
 
 
 
CHAPTER                                TITLE                           
PAGE 
 
 
                       DECLARATION                                                                                  ii 
                       DEDICATION                                                                                     iii 
                       ACKNOWEDGEMENTS                                                                    iv 
                       ABSTRACT                                                                                          v 
                       ABSRAK                                                                                             vi 
                       TABLE OF CONTENTS                                                                     vii 
                       LIST OF TABLES                                                                               xv 
                       LIST OF FIGURES                                                                             xvi 
                       LIST OF APPENDICES                                                                    xviii 
 
 
1 PROJECT OVERVIEW 
1.1    Introduction                                                                            1 
1.2    Problem Background                                                              2 
1.3    Problem Statement                                                                  3 
1.4    Project Objectives                                                                   4 
1.5    Project Scope                                                                          5 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
1.6    Importance of Study                                                               5 
1.7    summary                                                                                 5 
          
2 LITERATURE REVIEW     
2.1    Introduction                                                                            6 
2.2    ITIL                                                                                        8 
         2.2.1   ITIL Ver.3                                                                         9  
                    2.2.1.1   Service Strategy                                           10 
                    2.2.1.2   Service Design                                             10 
                    2.2.1.3   Service Transition                                        11 
                    2.2.1.4   Service Operation                                        12 
                    2.2.1.5   Continual Service Improvement                  12 
2.3    Seven Service Segments                                                       13 
         2.3.1   Business Perspective                                                  13 
         2.3.2   Application Management                                           14 
         2.3.3   Service Delivery                                                         14 
                    2.3.3.1   Service Level Management                          14  
                    2.3.3.2   Capacity Management                                  15  
                    2.3.3.3   Financial Management                                  15 
                    2.3.3.4   Availability Management                              15 
         2.3.4   Service Support                                                           16 
         2.3.5   Security                                                                       17 
         2.3.6   ICT Infrastructure Management                                   18 
         2.3.7   Planning to implement service Management              18 
2.4    ITIL Service Support                                                             19 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
         2.4.1   Helpdesk or Service desk Management                      19 
         2.4.2   Incident Management                                                  20 
         2.4.3   Problem Management                                                 22 
         2.4.4   Configuration Management                                        25 
         2.4.5   Change Management                                                   27 
         2.4.6   Release Management                                                  30 
2.5    ITIL Extensions                                                                     33 
         2.5.1   Microsoft Operations Framework                               33 
         2.5.2   Hewlett Packard IT service Management                   36 
         2.5.3   IBM’s System Management Solution                         38 
2.6    A Case Study: Queensland University of Technology          41 
         2.6.1   Adoption Factors                                                         42 
         2.6.2   Implementation Issues                                                 42 
                    2.6.2.1   Pre-implementation Analysis                         42 
                    2.6.2.2   Processes implemented                                  43 
                    2.6.2.3   Order of implementation                                44 
                    2.6.2.4   Hiring external consultants                            44 
                    2.6.2.5   Tool selection                                                 44 
                    2.6.2.6   Staff training                                                  45 
                    2.6.2.7   Acceptance of cultural change                       45 
                    2.6.2.8   On-going assessments & metrics                   47 
2.7    Summary                                                                                 48                                       
 
 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
       3               RESEARCH METHODOLOGY                          
                         3.1    Introduction                                                                            49 
                         3.2    Research Paradigm, research approach                                  49 
                         3.3    Research Design                                                                     51 
                                  3.3.1   Phase1: Research planning and Literature review       51 
                                  3.3.2   Phase2: The Case Study                                               52 
                                             3.3.2.1   Gather Information                                         53 
                                             3.3.2.2   Framework Verification                                 54 
                                  3.3.3   Phase3: Tool development                                           55 
                                             3.3.3.1   Hardware                                                        56 
                                             3.3.3.2   Software                                                         58 
                                                           3.3.3.2.1   PHP                                               58 
                                                           3.3.3.2.2   MySQL                                         59 
                                                           3.3.3.2.3   Macromedia Dreamweaver MX   60 
                                                           3.3.3.2.4   Rational Rose 2000                       61 
                                                           3.3.3.2.5   Develop Prototype                        62 
                                                           3.3.3.2.6   Build Final System                        62 
                                                                           3.3.3.2.6.1   Perform Testing and 
                                                                              User Acceptance Test              63  
3.3.3 Phase 4: Thesis writing and research  
Framework                                                        65 
                       3.4    Summary                                                                              65 
 
 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
       4                FINDINGS 
                         4.1    Introduction                                                                             66 
                         4.2    Introduction to CICT                                                               67 
                                  4.2.1   CICT Vision and Mission                                             67 
                                  4.2.2   CICT Objective                                                            68 
                                  4.2.3   CICT Organization Structure                                       68 
                                             4.2.3.1   Academic Computing Division                      69 
                                          4.2.3.2   Infrastructure &Service Division                     71 
                                             4.2.3.3   Administrative Computing Division              72 
                                             4.2.3.4   ICT Training and Consultancy Unit              73 
                                           4.2.3.5   ICT Research and Planning Special Unit       74 
                         4.3    Staff’s qualification and Environmental analysis                         74 
                                  4.3.1   Introduction                                                                       74 
                                  4.3.2   Questionnaires Analysis and the results                            75 
                         4.4    As-Is Process                                                                                79 
                                  4.4.1   Introduction                                                                       79 
                                  4.4.2   Helpdesk (Service desk)                                                   79 
                                  4.4.3   Incident Management                                                        82 
                                             4.4.3.1   Network unit                                                        82 
                                             4.4.3.2   Main server unit                                                   83 
                                             4.4.3.3   Infrastructure and service unit                          83 
                         4.5    Summary                                                                                    84 
 
 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
       5                PROPOSED FRAMEWORK  
                         5.1   Introduction                                                                               85 
                                 5.1.1    Microsoft Operations Framework (MOF)                     86 
                                 5.1.2    Queensland University of Technology (QUT) case 
                                              Study                                                                            87 
                         5.2    Proposed ITIL framework                                                       88 
                                  5.2.1   Introduction                                                                  88 
                                  5.2.2   Pre-Implementation Phase                                            90 
                                             5.2.2.1   Introduction                                                    90 
                                             5.2.2.2   Scope definition                                              90 
                                             5.2.2.3   Cultural change                                               91 
                                             5.2.2.4   Making Workgroup from interest  
                                                             participants                                                   92 
                                             5.2.2.5   Adoption Factors                                            93 
                                             5.2.2.6   Staff Training                                                 94 
                                             5.2.2.7   Configuration Management                           94 
                                                            5.2.2.7.1   Introduction                                  94 
                                                            5.2.2.7.2   Process activities                           95 
                                                            5.2.2.7.3   CMDB and CI’s                           98 
                                                           5.2.2.8  ADU@ITIL system Effectiveness    99 
                         5.3    First Phase: Helpdesk Process and Incident Management 
                                   Implementation                                                                       100 
                                                      5.3.1   Introduction                                              100 
                                                      5.3.2   Helpdesk Process Implementation           100 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
                                                                 5.3.2.1   Introduction                                100 
                                                                 5.3.2.2   Helpdesk activities                     101 
                                                                 5.3.2.3   Helpdesk Effectiveness              104 
                                                      5.3.3   Incident Management Implementation     104 
                                                                 5.3.3.1   Introduction                                104 
                                                                 5.3.3.2   Incident Management 
                                                                               Activities                                    105 
5.3.3.3 Incident Management  
Effectiveness                              108 
                         5.4    Second Phase: Problem Management Implementation           109 
                                  5.4.1   Introduction                                                                  109 
                                  5.4.2   Process activities                                                          109 
                                  5.4.3   Critical Success Factors                                               112 
                                  5.4.4   Problem Manager Responsibilities                              113 
                         5.5    Third Phase: Change Management Implementation               113 
                                  5.5.1   Introduction                                                                  113 
                                  5.5.2   Process Activities                                                         114 
                                  5.5.3   Change Management report                                         117 
                                  5.5.4   Performance Indicators                                                117 
                         5.6    Summary                                                                                 118  
 
 
          6             TOOL DEVELOPMENT 
                         6.1    Introduction                                                                             122 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
                         6.2    Current System Specifications                                                122 
                                  6.2.1   Helpdesk System                                                          123 
                                  6.2.2   Inventory System                                                         123 
                                  6.2.3   Database                                                                       123 
                         6.3    ADU@ITIL system                                                                124 
                                  6.3.1   Introduction                                                                  124 
                                  6.3.2   System Enhancement                                                   125 
                                             6.3.2.1   Revamped GUI                                              125 
                                             6.3.2.2   Support for four Units                                    126 
                                  6.3.3   Analysis Conceptual Design                                        126 
                                  6.3.4   Interface Design                                                           128 
                                  6.3.5   Database Design                                                           129 
                                  6.3.6   Stakeholders                                                                 129 
                                  6.3.7   System Components                                                     129 
                                             6.3.7.1   Helpdesk                                                        129 
                                             6.3.7.2   Incident Management                                     130 
                                             6.3.7.3   Configuration Management                           130 
                         6.4    Testing                                                                                     130 
                                  6.4.1   Introduction                                                                 130 
                                  6.4.2   Testing Plan                                                                 131 
                                             6.4.2.1   Unit Testing                                                   131 
                                             6.4.2.2   Integration Testing                                         132 
                                             6.4.2.3   System Testing                                               132 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
                                  6.4.3   User Acceptance Test                                                  134 
                         6.5    Programming Coding                                                              135 
                         6.6    User Manual                                                                            135 
                         6.7    Summary                                                                                 135 
 
 
        7               ORGANIZATIONAL STRATEGY                                  
                         7.1    Introduction                                                                            136 
                         7.2    Proposed Framework Implementation                                    137 
                                  7.2.1   Phase 1: Pre‐implementation Phase                             137 
                                  7.2.2   Phase 2: Help desk and Incident Management  
                                             Processes Implementation                                           138 
                                  7.2.3   Phase 3: Problem Management Implementation         138 
                                  7.2.4   Phase 4: Change and Release Management                139 
                         7.3    System Implementation                                                          139 
                                  7.3.1   Step1: Train the Helpdesk and Incident Manager’s 
                                              Staff                                                                            140 
                                  7.3.2   Step 2: ADU@ITL system Implementation                140 
                                  7.3.3   Step 3: Advertise the developed system                      140 
                                  7.3.4   Step 4: Review and Update                                          141 
                         7.4 Summary                                                                                     141 
 
 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
        8  CONCLUSION 
                         8.1    Conclusion                                                                              142 
                         8.2    Achievements                                                                          142 
                         8.3    System’s Strengths                                                                 143 
                         8.4    System’s Limitation                                                                144 
                         8.5    Future Enhancement                                                               144 
                         8.6    Commercialization                                                                  144 
                         8.7    Summary                                                                                 145 
 
                                                
 
     
 
 
 
 
 
 
TABLE OF CONTANTS 
 
 
 
 
CHAPTER                                TITLE                           
PAGE 
 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
 
                       DECLARATION                                                                                  ii 
                       DEDICATION                                                                                     iii 
                       ACKNOWEDGEMENTS                                                                    iv 
                       ABSTRACT                                                                                          v 
                       ABSRAK                                                                                             vi 
                       TABLE OF CONTENTS                                                                     vii 
                       LIST OF TABLES                                                                               xv 
                       LIST OF FIGURES                                                                             xvi 
                       LIST OF APPENDICES                                                                    xviii 
 
 
3 PROJECT OVERVIEW 
1.1    Introduction                                                                            1 
1.2    Problem Background                                                              2 
1.3    Problem Statement                                                                  3 
1.4    Project Objectives                                                                   4 
1.5    Project Scope                                                                          5 
1.6    Importance of Study                                                               5 
1.7    summary                                                                                 5 
          
4 LITERATURE REVIEW     
2.1    Introduction                                                                            6 
2.2    ITIL                                                                                        8 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
         2.2.1   ITIL Ver.3                                                                         9  
                    2.2.1.1   Service Strategy                                           10 
                    2.2.1.2   Service Design                                             10 
                    2.2.1.3   Service Transition                                        11 
                    2.2.1.4   Service Operation                                        12 
                    2.2.1.5   Continual Service Improvement                  12 
2.3    Seven Service Segments                                                       13 
         2.3.1   Business Perspective                                                  13 
         2.3.2   Application Management                                           14 
         2.3.3   Service Delivery                                                         14 
                    2.3.3.1   Service Level Management                          14  
                    2.3.3.2   Capacity Management                                  15  
                    2.3.3.3   Financial Management                                  15 
                    2.3.3.4   Availability Management                              15 
         2.3.4   Service Support                                                           16 
         2.3.5   Security                                                                       17 
         2.3.6   ICT Infrastructure Management                                   18 
         2.3.7   Planning to implement service Management              18 
2.4    ITIL Service Support                                                             19 
         2.4.1   Helpdesk or Service desk Management                      19 
         2.4.2   Incident Management                                                  20 
         2.4.3   Problem Management                                                 22 
         2.4.4   Configuration Management                                        25 
         2.4.5   Change Management                                                   27 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
         2.4.6   Release Management                                                  30 
2.5    ITIL Extensions                                                                     33 
         2.5.1   Microsoft Operations Framework                               33 
         2.5.2   Hewlett Packard IT service Management                   36 
         2.5.3   IBM’s System Management Solution                         38 
2.6    A Case Study: Queensland University of Technology          41 
         2.6.1   Adoption Factors                                                         42 
         2.6.2   Implementation Issues                                                 42 
                    2.6.2.1   Pre-implementation Analysis                         42 
                    2.6.2.2   Processes implemented                                  43 
                    2.6.2.3   Order of implementation                                44 
                    2.6.2.4   Hiring external consultants                            44 
                    2.6.2.5   Tool selection                                                 44 
                    2.6.2.6   Staff training                                                  45 
                    2.6.2.7   Acceptance of cultural change                       45 
                    2.6.2.8   On-going assessments & metrics                   47 
2.7    Summary                                                                                 48                                      
 
 
       3               RESEARCH METHODOLOGY                          
                         3.1    Introduction                                                                            49 
                         3.2    Research Paradigm, research approach                                  49 
                         3.3    Research Design                                                                     51 
                                  3.3.1   Phase1: Research planning and Literature review       51 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
                                  3.3.2   Phase2: The Case Study                                               52 
                                             3.3.2.1   Gather Information                                         53 
                                             3.3.2.2   Framework Verification                                 54 
                                  3.3.3   Phase3: Tool development                                           55 
                                             3.3.3.1   Hardware                                                        56 
                                             3.3.3.2   Software                                                         58 
                                                           3.3.3.2.1   PHP                                               58 
                                                           3.3.3.2.2   MySQL                                         59 
                                                           3.3.3.2.3   Macromedia Dreamweaver MX   60 
                                                           3.3.3.2.4   Rational Rose 2000                       61 
                                                           3.3.3.2.5   Develop Prototype                        62 
                                                           3.3.3.2.6   Build Final System                        62 
                                                                           3.3.3.2.6.1   Perform Testing and 
                                                                              User Acceptance Test              63  
3.3.4 Phase 4: Thesis writing and research  
Framework                                                        65 
                       3.4    Summary                                                                              65 
 
 
       4                FINDINGS 
                         4.1    Introduction                                                                             66 
                         4.2    Introduction to CICT                                                               67 
                                  4.2.1   CICT Vision and Mission                                             67 
                                  4.2.2   CICT Objective                                                            68 
                                  4.2.3   CICT Organization Structure                                       68 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
                                             4.2.3.1   Academic Computing Division                      69 
                                          4.2.3.2   Infrastructure &Service Division                     71 
                                             4.2.3.3   Administrative Computing Division              72 
                                             4.2.3.4   ICT Training and Consultancy Unit              73 
                                           4.2.3.5   ICT Research and Planning Special Unit       74 
                         4.3    Staff’s qualification and Environmental analysis                         74 
                                  4.3.1   Introduction                                                                       74 
                                  4.3.2   Questionnaires Analysis and the results                            75 
                         4.4    As-Is Process                                                                                79 
                                  4.4.1   Introduction                                                                       79 
                                  4.4.2   Helpdesk (Service desk)                                                   79 
                                  4.4.3   Incident Management                                                        82 
                                             4.4.3.1   Network unit                                                        82 
                                             4.4.3.2   Main server unit                                                   83 
                                             4.4.3.3   Infrastructure and service unit                          83 
                         4.5    Summary                                                                                    84 
 
 
       5                PROPOSED FRAMEWORK  
                         5.1   Introduction                                                                               85 
                                 5.1.1    Microsoft Operations Framework (MOF)                     86 
                                 5.1.2    Queensland University of Technology (QUT) case 
                                              Study                                                                            87 
                         5.2    Proposed ITIL framework                                                       88 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
                                  5.2.1   Introduction                                                                  88 
                                  5.2.2   Pre-Implementation Phase                                            90 
                                             5.2.2.1   Introduction                                                    90 
                                             5.2.2.2   Scope definition                                              90 
                                             5.2.2.3   Cultural change                                               91 
                                             5.2.2.4   Making Workgroup from interest  
                                                             participants                                                   92 
                                             5.2.2.5   Adoption Factors                                            93 
                                             5.2.2.6   Staff Training                                                 94 
                                             5.2.2.7   Configuration Management                           94 
                                                            5.2.2.7.1   Introduction                                  94 
                                                            5.2.2.7.2   Process activities                           95 
                                                            5.2.2.7.3   CMDB and CI’s                           98 
                                                           5.2.2.8  ADU@ITIL system Effectiveness    99 
                         5.3    First Phase: Helpdesk Process and Incident Management 
                                   Implementation                                                                       100 
                                                      5.3.1   Introduction                                              100 
                                                      5.3.2   Helpdesk Process Implementation           100 
                                                                 5.3.2.1   Introduction                                100 
                                                                 5.3.2.2   Helpdesk activities                     101 
                                                                 5.3.2.3   Helpdesk Effectiveness              104 
                                                      5.3.3   Incident Management Implementation     104 
                                                                 5.3.3.1   Introduction                                104 
                                                                 5.3.3.2   Incident Management 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
                                                                               Activities                                    105 
5.3.3.4 Incident Management  
Effectiveness                              108 
                         5.4    Second Phase: Problem Management Implementation           109 
                                  5.4.1   Introduction                                                                  109 
                                  5.4.2   Process activities                                                          109 
                                  5.4.3   Critical Success Factors                                               112 
                                  5.4.4   Problem Manager Responsibilities                              113 
                         5.5    Third Phase: Change Management Implementation               113 
                                  5.5.1   Introduction                                                                  113 
                                  5.5.2   Process Activities                                                         114 
                                  5.5.3   Change Management report                                         117 
                                  5.5.4   Performance Indicators                                                117 
                         5.6    Summary                                                                                 118  
 
 
          6             TOOL DEVELOPMENT 
                         6.1    Introduction                                                                             122 
                         6.2    Current System Specifications                                                122 
                                  6.2.1   Helpdesk System                                                          123 
                                  6.2.2   Inventory System                                                         123 
                                  6.2.3   Database                                                                       123 
                         6.3    ADU@ITIL system                                                                124 
                                  6.3.1   Introduction                                                                  124 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
                                  6.3.2   System Enhancement                                                   125 
                                             6.3.2.1   Revamped GUI                                              125 
                                             6.3.2.2   Support for four Units                                    126 
                                  6.3.3   Analysis Conceptual Design                                        126 
                                  6.3.4   Interface Design                                                           128 
                                  6.3.5   Database Design                                                           129 
                                  6.3.6   Stakeholders                                                                 129 
                                  6.3.7   System Components                                                     129 
                                             6.3.7.1   Helpdesk                                                        129 
                                             6.3.7.2   Incident Management                                     130 
                                             6.3.7.3   Configuration Management                           130 
                         6.4    Testing                                                                                     130 
                                  6.4.1   Introduction                                                                 130 
                                  6.4.2   Testing Plan                                                                 131 
                                             6.4.2.1   Unit Testing                                                   131 
                                             6.4.2.2   Integration Testing                                         132 
                                             6.4.2.3   System Testing                                               132 
                                  6.4.3   User Acceptance Test                                                  134 
                         6.5    Programming Coding                                                              135 
                         6.6    User Manual                                                                            135 
                         6.7    Summary                                                                                 135 
 
 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
        7               ORGANIZATIONAL STRATEGY                                  
                         7.1    Introduction                                                                            136 
                         7.2    Proposed Framework Implementation                                    137 
                                  7.2.1   Phase 1: Pre‐implementation Phase                             137 
                                  7.2.2   Phase 2: Help desk and Incident Management  
                                             Processes Implementation                                           138 
                                  7.2.3   Phase 3: Problem Management Implementation         138 
                                  7.2.4   Phase 4: Change and Release Management                139 
                         7.3    System Implementation                                                          139 
                                  7.3.1   Step1: Train the Helpdesk and Incident Manager’s 
                                              Staff                                                                            140 
                                  7.3.2   Step 2: ADU@ITL system Implementation                140 
                                  7.3.3   Step 3: Advertise the developed system                      140 
                                  7.3.4   Step 4: Review and Update                                          141 
                         7.4 Summary                                                                                     141 
 
 
        8  CONCLUSION 
                         8.1    Conclusion                                                                              142 
                         8.2    Achievements                                                                          142 
                         8.3    System’s Strengths                                                                 143 
                         8.4    System’s Limitation                                                                144 
                         8.5    Future Enhancement                                                               144 
 NOTES  : * If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from  
the organisation with period and reasons for confidentiality or restriction. 
                         8.6    Commercialization                                                                  144 
                         8.7    Summary                                                                                 145 
 
                                                
 
     
 
LIST OF APPENDICES 
 
 
APPENDIX                             TITLE                                                                  PAGE 
 
 
A                            Interview questions                                                               156 
B                            Managers Questionnaire                                                       157 
C                            Staff Questionnaire                                                               162 
D                            ADU@ITIL User Side Site Map                                          166 
E                            ADU@ITIL Administration Side Site Map                          167 
F                             Use Case Descriptions                                                          168 
G                            Sequence Diagram                                                                171 
H                            Interface Design                                                                    176 
I                              Database Design                                                                   179 
J(A)                     UAT: Proposed ITIL Framework                                                  180 
